Inhibition and mechanism of action of a protease inhibitor in human pancreatic cancer cells.
Tumor-associated trypsinogen (TAT), urokinase-type plasminogen activator (u-PA), matrix metalloproteinase-2 (MMP-2), and MMP-9 each play a dominant role in the degradation of extracellular matrix (ECM) during the invasion process of pancreatic cancer. Transforming growth factor beta1 (TGF-beta1) is a multifunctional poly-peptide that regulates cell growth and differentiation, ECM deposition, cellular adhesion properties, angiogenesis, and also immune functions. We previously reported that TGF-beta1 up-regulated vascular endothelial growth factor (VEGF) production and protease production of MMP-2 and of u-PA in the highly metastatic pancreatic cancer cell lines SW1990 and CAPAN-2. In this study, we examined the inhibitor effects of a protease inhibitor, gabexate mesilate (GM), on cell invasion, cell proliferation, growth factor production, and ECM degradation. We also examined the effect of GM on the production of growth factor and ECM degradation by these cell proteases and enzymatic activities. GM down-regulated the invasiveness and liver metastasis potential of SW1990 and CAPAN-2 cells, but it did not affect the proliferation of these cells. GM inhibited not only the enzymatic activities of TAT and u-PA but also the production of MMP-2, and u-PA, all of which have been known to be secondarily down-regulated by TGF-beta1. These findings suggested that GM has very good potential for use in the treatment against invasion and metastasis of pancreatic cancer.